ABSTRACT: Hodgkin lymphoma is a highly curable malignancy in early and advanced stages. Most patients are diagnosed in their teens or twenties and are expected to live decades beyond their treatment. Therefore, the toxicity of treatment must be balanced with the goal of cure. Thus, treatment has been refined through prognostic models and positron emission tomography-computed tomography (PET-CT)-directed therapy. Stratification by prognostic models defines groups of patients with favorable characteristics who may be treated with less intensive therapy upfront, including fewer cycles of chemotherapy, lower doses of radiation, or omission of radiation altogether. Alternatively, high-risk patients may be assigned to a more aggressive initial approach. The modern use of interim PET-CT allows further tailoring of treatment by response.
Introduction
Patients with classical Hodgkin lymphoma (HL) are generally classified in 1 of 3 groups: early-stage favorable, early-stage unfavorable, or advanced-stage disease. Unfortunately, there is no universal prognostic system for early-stage disease, as each cooperative group uses unique scoring systems for stratifying patients on clinical trials. Therefore, in early-stage disease, the dose of radiation and number of chemotherapy cycles are dependent on which scoring system is used. For initial treatment planning, early-stage disease is categorized by the presence of a bulky mediastinal mass (defined by modern criteria as measuring >10 cm on computed tomography [CT] ). Those with bulky masses generally benefit from more cycles of chemotherapy and the addition of consolidative radiation. However, the role of radiation in early-stage disease has become increasingly contentious due to the long-term associated toxicities. Furthermore, patients with early-stage disease who have multiple risk factors were excluded from early-stage trials and are often treated as advanced stage.
Prognostication in advanced-stage patients is defined by the International Prognostic Score (IPS) ( Table 3) . 1 Patients with low-risk IPS (1) (2) (3) are treated with 6 cycles of standard ABVD (doxorubicin, bleomycin, vinblastine, and dacarbazine), whereas high-risk patients are considered for initial treatment with the more intensive German-derived regimen, escalated BEACOPP (bleomycin, etoposide, doxorubicin, cyclophosphamide, vincristine, procarbazine, and prednisone).
Treatment may be further refined through positron emission tomography (PET)-adapted therapy. Achievement of a negative interim PET-CT is highly predictive of long-term progression-free survival (PFS) among patients treated for HL. [2] [3] [4] Multiple clinical trials assessing PET-adapted treatment for early-stage and advanced-stage HL have demonstrated the advantages of this approach in early detection of those who may benefit from either de-escalation, or intensification of treatment in those responding, or failing to achieve an adequate response, respectively. [5] [6] [7] [8] Highlighting the complexities of PET-directed approaches are seemingly conflicting results regarding the advantage of changing therapy based on PET-CT results. 9 Interim PET is not perfectly predictive of response, particularly in advanced disease where the negative predictive value (NPV ) following ABVD ranges from 86% to 95%, but the positive predictive value is as low as 44%. 10 The NPV is much stronger in those initially treated with escalated BEACOPP, with NPV generally estimated at greater than 95%. 11, 12 However, relapses occur in those with interim negative PET-CT, and premature de-escalation of therapy could compromise long-term disease-free survival. Additional issues with interim PET scans include the significant inter-individual reliability, which ranges from 70% to 85%. 13, 14 Also, the definition of PET negative and PET positive differs between clinical trials. The PET-CT scan results are evaluated on a 5-point Deauville scale, with scores of 4 or 5 indicating uptake that is greater than the liver. 13 Practically speaking, patients escalating therapy should interpret a Deauville score of 1 to 3 as negative, whereas those de-escalating therapy should consider a Deauville score of 1 to 2 as negative. Significant debate continues about the interpretation and utility of interim PET-CT in directing therapy for HL. 10, 15 Nevertheless, PET-CT is recommended for interim staging. 
Clinical Medicine Insights: Oncology
In this review, we will describe the optimal frontline evidence-based therapies for patients with classical Hodgkin lymphoma by stage, prognosis, and interim treatment response.
Early-Stage Hodgkin Lymphoma
Early-stage HL is defined as Ann Arbor stage I to II disease. Long-term prognosis is very favorable with greater than 90% to 95% of patients achieving long-term remissions, depending on additional risk factors. 16 Among patients with limited-stage disease, further delineation into favorable or unfavorable risk categories is based on the presence of mediastinal bulk, B symptoms, erythrocyte sedimentation rate (ESR), age, and the number of nodal sites. The large cooperative groups have largely defined classification as "early-favorable" or "earlyunfavorable" disease (Table 1) . It is also important to note that the classification of nodal sites also differs among each prognostic group (Table 2) . Given the discrepancies between the definition of "early-favorable" among these prognostic systems, the practical treatment of early-stage disease is separated by bulky versus nonbulky disease, and further decisions about the number of cycles of therapy and dose of radiation therapy should be based on the appropriate risk group.
Early-favorable stage HL
Early-favorable disease includes patients with a limited number of lymph nodal regions, nonbulky disease, low ESR, and no B symptoms (Figure 1 ). The choice of therapy depends on risk factors beyond bulk, as well as response on interim PET-CT. These options include the following: 2 cycles of ABVD and 20 Gy of involved site radiation therapy (ISRT), 3 to 4 cycles of ABVD and 30 Gy of ISRT, or 3 to 4 cycles of ABVD alone.
Combination modality therapy. Patients with favorable disease based on the German Hodgkin Study Group (GHSG) criteria are candidates for treatment with 2 cycles of ABVD followed 3 by 20 Gy of ISRT. It is important to remember that the GHSG criterion for early-favorable disease differs from other prognostic scoring systems, largely by their limitation to patients with only 1 to 2 sites of disease. The "2 + 20" approach arose from data in the HD10 trial demonstrating noninferiority compared with other more intense treatment regimens. The HD10 study compared 4 treatment strategies in patients with early-favorable HL by GHSG criteria: 2 or 4 cycles of ABVD combined with either 30 or 20 Gy of involved field radiation therapy (IFRT). 17 The 4 regimens were found to be equally effective, but with increased rates of infection and hematologic toxicity in patients receiving 4 versus 2 cycles of ABVD. The 5-year freedom from treatment failure rate was 91%, and overall survival (OS) was 97% in patients treated with 2 cycles of ABVD and 20 Gy of radiation. The difference in 5-year failure-free survival (FFS) in the most intensive compared with the least intensive strategy was only 1.6%. 18 Patients with stage IA to IIA nonbulky disease who are favorable by European Organization for the Research and Treatment of Cancer (EORTC), National Comprehensive Cancer Network (NCCN), or National Cancer Institute of Cancer criteria, but unfavorable by the GHSG may be treated with combination modality therapy (CMT) with ABVD for 3 cycles followed by 30 Gy of ISRT or 3 to 4 cycles of ABVD alone in a PET-directed manner. Combination modality therapy is supported by several clinical trials that demonstrate improved PFS. 9, 17, 19 However, the long-term survival is inferior to treatment with chemotherapy alone owing to an increased rate of death from causes other than HL, including second malignancies and cardiac death. 16, 18, 19 Chemotherapy alone. Treatment with 4 to 6 cycles of ABVD alone is supported by the HD6 trial, which demonstrated superior long-term survival in patients with stage IA to IIA 
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Clinical Medicine Insights: Oncology nonbulky disease treated with chemotherapy alone compared with CMT. 16 The experimental arm was randomized to ABVD alone with interim CT scans at 2 and 4 cycles. Those who achieved a complete response (CR) after 2 cycles of therapy received 4 cycles of ABVD total, whereas those with partial response or an unconfirmed CR (CRu) received 6. The radiation arm received an outdated technique, subtotal nodal radiation therapy, with or without ABVD depending on the additional risk factors. The 12-year PFS was 87% in the chemotherapyalone arm compared with 92% in the RT arm (P = .05); however, the 12-year OS was superior in ABVD alone; 94% compared with 87% (P = .04). Although the use of radiation initially seemed to decrease the rate of Hodgkin-related deaths, after longer follow-up, there were increased rates of death in the radiation arm (24 versus 12 patients). These included deaths due to second cancers (10 versus 4), causes other than HL (10 versus 2), secondary malignancies (10 versus 2), and cardiac events (26 versus 16) . This trial had a median follow-up of 12 years and therefore captured more radiation-induced late toxicities than prior studies. Second malignancies began 5 years after treatment and continued to arise for decades, highlighting the importance of extended follow-up beyond 5 to 10 years. Further support for chemotherapy alone in these patients was provided by individual data comparisons of patients included on the GHSG HD10 and HD11 and Canadian HD6 trials. These trials demonstrated superior 8-year PFS in those treated with CMT compared with ABVD alone (93% versus 87%), but the same OS at 8 years (95% in all groups). 20 It is likely that beyond 10 years, OS in the chemotherapy alone arm will supersede that seen in the CMT, as rates of radiation complications accumulate over time.
PET-directed therapy. Practitioners should first determine whether patients are eligible for 2 cycles of ABVD + 20 Gy of radiation. Otherwise, after discussing the short-term and longterm risks associated with radiation therapy, a chemotherapy alone or CMT approach should be planned. Given the longterm survival benefit discussed above, treatment with ABVD alone is favored over CMT in patients with favorable disease who do not meet criteria for "2 + 20." Interim PET-CT is performed after 2 cycles of therapy. Once a CR is reached, further imaging may be performed with CT only.
Chemotherapy-alone planned. Those planning for a chemotherapy-alone approach would be eligible for treatment with 3 to 4 cycles of ABVD with interim PET staging. The minimum amount of therapy (3 cycles) is supported by the RAPID-UK study. 21 If planning this approach, patients would be treated with 3 cycles of ABVD, followed by interim PET-CT. Patients with a negative PET (defined as a Deauville score of 1-2) would require no further treatment. Those with a Deauville score of 3 to 5 may proceed to 1 additional cycle of ABVD and 30-Gy ISRT. In this study, those treated with only 3 cycles of ABVD had exceptional PFS at 3 years; 94.6% in patients receiving 4 cycles of ABVD + 30 Gy of IFRT compared with 90.8% for those receiving 3 cycles ABVD alone. Despite impressive results with limited chemotherapy, the RAPID study had several limitations, including short follow-up and the incorporation of mostly very favorable patients (2/3 favorable by GHSG criteria). Therefore, we would recommend only using this treatment approach in patients who are favorable by the stringent GHSG criteria to prevent undertreatment in the less favorable patients who were underrepresented in this trial.
In all other patients, PET-CT scan should be performed after 2 cycles of ABVD (during the last 2 weeks of the second cycle). Patients achieving a CR after 2 cycles may proceed to 2 additional cycles of therapy to complete a total of 4 cycles. 16 Patients with a Deauville score of 4 or 5 may be transitioned to 2 cycles of escalated BEACOPP for 2 cycles. Positron emission tomography scan may be repeated after escalated BEACOPP therapy, and radiation omitted if a CR is achieved (Deauville 1-3).
Combination modality therapy planned. Patients who are planning CMT should be treated with ABVD for 2 cycles followed by an interim PET-CT. Those who are favorable by the GHSG criteria with a Deauville score of 1 to 3 receive 20 Gy of radiation therapy. Patients with more than 2 sites of disease, but otherwise favorable disease by EORTC or NCCN criteria who achieve a CR after 2 cycles of ABVD (Deauville score of 1-3) may proceed to 1 to 2 additional cycles of ABVD and 30 Gy of ISRT. 22 Those with an incomplete response (Deauville score of 4-5) should proceed to biopsy and transitioned to escalated BEACOPP as above. The H10 trial (EORTC/LYSA [Lymphoma Study Association]/ FIL [Fondazione Italiana Linfomi]) 9 assessed PET intensification in early-stage disease. Although the initial study was terminated early due to a prespecified early stopping rule, updated results have recently been published 22 demonstrating that patients with a positive PET2 had improved outcomes (PFS) from intensification to escalated BEACOPP chemotherapy followed and involved nodal radiation therapy (INRT) compared with standard ABVD and INRT, with a 13% overall improvement in 5-year PFS (5-year PFS of 91% versus 77% in the BEACOPP versus ABVD arms, respectively). Although treatment intensification clearly improved PFS, it did not affect OS at 5-year follow-up.
Early-unfavorable stage HL
Patients with bulky mediastinal masses, B symptoms, elevated ESR, or multiple nodal sites are generally classified as earlyunfavorable HL (Figures 2 and 3) . Patients are further classified as unfavorable bulky or nonbulky. About 20% to 25% of patients with early-stage HL have bulky mediastinal masses. Traditionally, mediastinal bulk was defined as a mediastinal mass measuring more than one-third of the thoracic diameter on a posterioranterior chest radiograph. The modern definition uses a chest CT scan and defines bulk as a mass greater than 10 cm. 23 Patients with large mediastinal masses are at higher risk for relapse, and
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the standard of care in this population is CMT with chemotherapy and radiation. However, the optimal regimen and number of cycles of chemotherapy are debated.
Combination modality therapy. The most commonly used initial regimen in early-unfavorable HL is ABVD × 4 to 6 cycles followed by ISRT to 30 Gy. 24, 25 This treatment results in OS exceeding 90% and FFS ranging from 80% to 85%. 26, 27 Attempts to improve outcomes through alternative chemotherapy regimens such as Stanford V and escalated BEACOPP have failed to affected OS, largely owing to the increased rate of treatment-related mortality with escalated BEACOPP, and highly effective salvage therapy in those who relapse following standard ABVD. 25, 28, 29 The HD14 study assessed more than 1600 patients with early-unfavorable HL by the GHSG criteria, including 18.7% of patients with bulky mediastinal masses. 30 Patients were treated with ABVD for 4 cycles followed by radiation to 30 Gy (Arm A) or a 2 + 2 strategy of 2 cycles of escalated BEACOPP followed by 2 cycles of ABVD and 30 Gy of radiation (Arm B). There was no difference in OS, although there was a significant 6.2% advantage in PFS favoring the escalated BEACOPP arm at 5 years. Improvements in PFS were offset by higher toxicity in the escalated BEACOPP arm, including 4 treatment-related deaths.
Chemotherapy alone. Although CMT is considered the standard of care in patients with bulky mediastinal masses, 2 retrospective analyses have suggested that it may be safe to omit radiation therapy in patients with unfavorable disease, regardless of bulk, following a negative PET-CT at the end of ABVD treatment. 31, 32 Outcomes in patients with bulky disease who achieved PET negativity did not differ from those without bulky disease. Unlike early-favorable patients in whom 4 cycles of ABVD alone may be adequate therapy, we recommend that those with an elevated ESR, B symptoms, or bulky mediastinal masses be treated with 6 cycles of ABVD if radiation is omitted.
Of note, patients at the highest risk for relapses are those with multiple adverse factors including bulky mediastinal masses plus B symptoms, >4 sites of disease, and extranodal disease. These patients were excluded from trials in early-stage disease and may be considered for initial therapy according to the algorithm for advanced-stage disease. 30 PET-directed therapy. Patients should be categorized based on the presence or absence of bulk (mediastinal mass >10 cm on CT) and determined whether a CMT approach is planned. Those with nonbulky unfavorable disease are considered for omission of radiation therapy, whereas those with bulky disease should generally complete radiation at the end of chemotherapy. All patients should have an interim PET-CT after 4 cycles of therapy to assess response and those with a Deauville score of 5 should have a biopsy documenting disease prior to changing therapy.
Nonbulky disease. Patients with nonbulky disease planned for a chemotherapy alone approach should be treated with ABVD for 2 cycles followed by an interim PET-CT ( Figure  2 ). Patients with a Deauville score of 1 to 3 may complete 4 additional cycles of therapy for a total of 6 cycles of ABVD.
Guidelines support CMT or ABVD alone 33 ; however, the role of radiation therapy in nonbulky disease continues to be fiercely debated. 34 Radiation improves local disease control and PFS by up to 5% to 7%. 9 However, it compromises long-term OS beyond 10 years due to increased rates of secondary malignancies that begin at 5 years and continue to occur 20 to 40 years beyond treatment, as well as death from other causes. 16, 18, 35 Combination modality therapy trials included outdated forms of radiation therapy such as IFRT and subtotal nodal irradiation that could have theoretically increased this risk. Current 
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Clinical Medicine Insights: Oncology guidelines recommend smaller radiation fields such as ISRT and INRT based on prospective data demonstrating significantly increased doses of radiation to healthy tissue and higher rates of second malignancies in patients treated with the larger fields of IFRT. 36 However, available data do not demonstrate the impact of radiation which diminishes the use of smaller radiation fields or lower doses in the current era. 17, 35 Those planned for CMT with a Deauville score of 1 to 3 on interim PET may proceed to 30 Gy of RT (4 doses of ABVD + 30 Gy RT). Patients who have a Deauville score of 4 to 5 may proceed to ABVD for 2 cycles followed by 30 Gy of RT (total of 6 cycles of ABVD). 21 However, this approach is not preferred. We recommend these patients transition to escalated BEACOPP for 2 cycles followed by RT to 30 Gy based on data from EORTC/LYSA/FIL H-10 study. 22, 37 Patients who are PET negative after escalated BEACOPP may be considered for omission of radiation therapy, acknowledging that there will be an increased risk of relapse in the short term, although likely no impact on long-term survival.
Bulky disease. Patients with stage II bulky disease are generally recommended for initial treatment with ABVD followed by PET-CT after 2 cycles of therapy (Figure 3 ). Those with a Deauville score of 1 to 3 may proceed to 2 additional cycles of ABVD and 30 Gy of ISRT or to 4 additional cycles of ABVD chemotherapy. Support for 4 to 6 cycles in this setting comes from a subgroup analysis of the HD11 trial, which compared patients with bulky disease treated with 4 versus 6 cycles of ABVD with 30-Gy IFRT and noted no difference in PFS or OS. 26 Overall, this approach results in long-term tumor control in approximately 80% of patients. 19 Patients who have a Deauville score of 4 to 5 may proceed to ABVD for 2 to 4 more cycles followed by radiation (total of 6 cycles of ABVD). 21 However, we would recommend transitioning to escalated BEACOPP for 2 cycles followed by radiation therapy. 7, 38 Some practitioners suggest initial treatment with escalated BEACOPP in high-risk stage II patients. Most studies looking at BEACOPP compared with ABVD frontline have failed to show benefit in stage II patients. 39 If BEACOPP is chosen in this setting, it should be given for 2 cycles followed by interim PET and de-escalation to ABVD for 4 remaining cycles if interim PET-CT is scored as a Deauville 1 to 3. 40 If CMT is planned, another approach would be 2 cycles of escalated BEACOPP followed by interim PET and completion of 2 cycles of ABVD and 30 Gy of ISRT in PETnegative patients based on the HD14 data in early-unfavorable disease. 10 An alternative regimen for bulky disease is the Stanford V regimen (with mechlorethamine, doxorubicin, vincristine, bleomycin, vinblastine, etoposide, and prednisone) 25 7 P = .19). Although Stanford V is still an option, it is less commonly used outside academic medical centers and additionally has the increased concern for infertility due to the use of mechlorethamine and etoposide.
Advanced-Stage Disease
Advanced-stage disease generally refers to patients with Ann Arbor stage III/IV disease ( Figure 4) ; however, patients with high-risk stage II disease are also frequently included. In contrast to early-stage disease where the long-term cure exceeds 90%, only approximately 65% to 75% of patients with advanced-stage Hodgkin will remain disease free at 10 years. 28, 39, 41 The IPS score defines prognosis by incorporating the following risk factors: albumin level, hemoglobin, sex, age >45 years, stage IV, and the presence of leukocytosis or lymphocytosis (Table 3) . 1 Patients with an IPS greater than or equal to 3 were found to have inferior treatment outcomes and identified as potentially requiring more intensive therapy. 1 Guidelines generally recommend treatment with chemotherapy alone, starting with either ABVD or escalated BEACOPP depending on the IPS risk score. Escalated BEACOPP differs from ABVD by incorporating elevated doses of etoposide, doxorubicin, and cyclophosphamide. Multiple head-to-head, randomized comparisons of these 2 regimens have found overall similar long-term survival at approximately 75% to 85% at 10 years, improved PFS with BEACOPP (65%-70% in ABVD at 10 years compared with 75%-80% with escBEACOPP) 39, 41 but increased rates of infertility, 42 grade 4 infections, hospitalizations for neutropenia, and secondary hematologic malignancies. 39, 43 The controversy continues, however, as one large metaanalysis failed to identify an OS advantage with the more aggressive regimen, 44 whereas the second demonstrated a significant improvement in OS to the tune of 5% to 10% at 5 years in patients who were treated with 6 cycles of escalated BEACOPP initially. 45 Patients with stage II disease were included in the former meta-analysis but excluded from the latter, potentially accounting for some of this discrepancy. In addition, there is ongoing debate about the role radiation in advanced-stage disease with bulky mediastinal masses. In general, it may be omitted in those able to achieve PET negativity at the end of treatment. 46 Stanford V for 12 weeks followed by ISRT is also an accepted approach in low-risk advanced-stage disease. 47 This regimen showed no statistically significant difference compared with 6 to 8 cycles ABVD (overall response rate of 73% for ABVD and 69% for Stanford V and FFS of 74% for ABVD and 71% for Stanford V (P = .32). However, this regimen is not commonly used outside of Stanford for the reasons previously listed.
Treatment by IPS risk score
Patients with an IPS score of 1 of 3 are generally treated with 6 cycles of ABVD. Other options for therapy in patients with low-risk (IPS <3) disease include the Stanford V regimen for 12 weeks. 47 This regimen also results in similar efficacy and minimal toxicity compared with ABVD. Those with an IPS score of ≥3 and age <60 years may consider initial treatment with either ABVD or escalated BEACOPP. However, a recent large randomized clinical trial comparing high-risk patients with an IPS score ≥3 and stage III/IV disease treated with ABVD × 8 versus escalated BEACOPP × 4 followed by baseline BEACOPP × 4 demonstrated no difference in event-free survival or OS at 8 years. 28 
PET-adapted therapy
Practitioners should first decide whether patients are to be treated initially with ABVD or escalated BEACOPP. Interim PET-CT is performed after 2 cycles of therapy (regardless of which regimen is initiated). Once a CR is reached, further imaging may be performed with CT only.
Starting with ABVD.
Patients planned for initial therapy with ABVD who achieve a CR on interim PET (Deauville score of 1-3) may continue to complete a total of 6 cycles of therapy. Alternatively, some patients may de-escalate therapy to AVD (omitting bleomycin) for the remaining 4 cycles. A large phase III clinical trial demonstrated near equivalency when de-escalating to AVD after negative interim PET, with 3-year PFS and OS of 85.7% and 97.2%, respectively, for ABVD × 6 compared with 84.4% and 97.6%, respectively in ABVD followed by AVD. 7 Patients with a Deauville score of 4 to 5 on interim PET after 2 cycles of therapy can be considered for intensification to escalated BEACOPP. Positron emission tomography should then be repeated after 3 cycles of escalated BEACOPP. 7, 38 Those with a Deauville score of 1 to 3 may continue with 1 additional cycle of escalated BEACOPP. This technique was supported by large phase II and phase III studies. 5, 6 The US intergroup study of response-adapted therapy in stage III/IV patients demonstrated a 2-year PFS of 64% for PET2-positive patients, which was favorable compared with the expected 2-year PFS of 15% to 30% in patients who continue ABVD. 6 Furthermore, the Europeans performed a large multinational study of high-risk stage II through stage IV patients and found that those with PET positivity after 2 cycles who transitioned to escalated BEACOPP had a 3-year PFS of 68%, OS of 88%, and more than 74% of patients achieved PET negativity. 7 In this trial, patients with a negative PET at the completion of therapy could omit radiation therapy.
Starting with escalated BEACOPP. Patients planned for initial therapy with escalated BEACOPP should have interim restaging with a PET-CT after 2 cycles of therapy. Options for those who are responding well to initial therapy (Deauville score of 1-3) include either de-escalation to ABVD for 4 additional cycles 40 or de-escalation to baseline BEACOPP. 48 In general, de-escalation to ABVD is favored. High-risk patients may require 6 cycles of escBEACOPP if interim PET-CT remains positive (Deauville 4-5).
Consolidative radiation therapy.
Patients with a residual mass >2 cm after therapy should have a PET-CT to confirm disease response. Those with a negative PET require no further consolidation, whereas those with a positive PET should receive consolidative radiation therapy. 46 A prospective analysis in British Columbia found that patients with bulky versus nonbulky disease at diagnosis and a negative PET scan at the end of treatment had no difference in the 3-year time to progression (TTP) in those with bulky versus nonbulky disease at diagnosis (86% versus 91%, P = .71). However, patients with a positive PET scan had a far inferior outcome (3-year TTP: 55% versus 89%, P = .00001). This was also demonstrated by German HD15 trial. 49 
Elderly
Elderly patients are defined as age ≥60 years and represent between 15% and 30% of all HL cases ( Figure 5 ). These patients have a universally poor prognosis, with 5-year OS rates ranging from 40% to 55%. 50 The standard of care in this population remains ABVD chemotherapy. However, up to onethird of patients will have bleomycin lung toxicity (BLT) compared with approximately 5% for younger patients; furthermore, the risk of death from BLT is also higher, with up to 25% mortality related to BLT. [51] [52] [53] Trials attempting to improve on standard of care with ABVD have been disappointing overall. 54, 55 Other attempts to minimize toxicity have included elimination of bleomycin from ABVD. Among elderly patients with early-favorable HL, elimination of bleomycin resulted in decreased local control; however, long-term survival was not compromised, with OS rates exceeding 98%. 56 These data suggest that an upfront regimen of AVD may be considered, particularly in patients at high risk for BLT. Alternatively, trials in younger patients have demonstrated that bleomycin may be omitted after 2 cycles in those achieving a response without compromising efficacy. 56 To address the balance the toxicity with efficacy, the GHSG compared elderly favorable patients treated with either 2 cycles of ABVD or AVD each followed by IFRT compared with 4 cycles of ABVD. 54 Grade III/IV events were much higher in patients receiving 4 cycles of therapy (65% overall) as were BLT. Given the lack of data in this group, the standard of care should be with 2 cycles of AVD or ABVD followed by IFRT in early-favorable HL. Patients with advanced disease should be considered for 2 cycles of ABVD, followed by 2 to 4 cycles of AVD or AVD for a total of 4 to 6 cycles depending on tolerability. 51, 56 
Conclusions
Treatment of Hodgkin lymphoma has become increasingly complex with the use of prognostic systems and interim PET-directed therapy. As we begin to gather more information on the long-term consequences of our treatments, it has become clear that the most aggressive therapies do not benefit all patients in the long run. By carefully selecting patients who require more or less aggressive therapy from the beginning and then tailoring treatment to response, we hope to strike the balance between treatment efficacy and toxicity.
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